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(54) OPTICAL DISK DEVICE, OPTICAL DISK AND RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase data storage 
capacity used by a user by selectively changing 
synchronizing control data used for synchronization at 
the time of reading out the data and recording data to 
each other in every prescribed time and outputting them. 
SOLUTION: ODC 3 controls the rotating speed of a 
disk at the time of recording/reproducing data in an 
optical disk and modulates/demodulates the data. The 
ODC 3 also inputs a data signal SI from a host computer 
2 to an encoder 10. The encoder 10 modulates the signal 
SI and sends it to a switch 1 1. A VFO signal SI 1 
generated in a VFO signal generating part 12 is sent to 
the switch 11. The signal SI 1 is generated with a shorter 
period compared with one period of a VFO pattern 
following an encoded restricting length as conventional 
one. The signal S 1 1 thus generated and the modulated 
signal SI are inputted to the switch 11. The switch 11 
changes over the signal SI 1 and the signal SI, sends it as 
a recording data signal S2 and it is recorded in the 
optical disk. 
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m-r- 9*^74X9 izmiT h x 9 ¥kW\z \ ^ 
X. 

f-'-^co^ttj lb*(cisi«& t &tz#>iz®.mztiz> mm 

& ft V 9 7 V 7 b & M *. h Z b £ ft m b -f h ft? A X 

t mmx ti h ftrM x ? (c t$ v vc , 

v ijma*>' ^ - y xh & z t t -tzyt^ x 9 . 

htLxm$t2ftx^z>zt£ftmt~tz>§mm3izm 

tzftm t-r&nxm 3 iciBttcoft^'-r * ? . 

^ «oa* m u «* c r j« * 1 6 t teffl s ^ * hjw 

_hlfilB»x-^ fc JJBPlTOffllT-'-^i: S-ffiSQtJiaW;: 
3Iff?W{cfth-y 9 TV7\z\&?r$hZb X\ JifBft t>y 

hzbzmkb^&im-xm. 

[0001] 

[S&] OT<OJ«»T*»«*BHWt. 
ftBMmfcL&ob-t&mM 

< 1 ) ^fomis. (Hi ) 

(2) ODCWrtSWI* (H2.K.r/El3 ) 

( 3 > u- h • f-^^^i^wwrtawi* (H4 ) 

(4) »fl5&lfl»* (H5) 



[0002] 
[0003] 

X\t. «£ttH8BW-#- Y ! 5V*V7-}T&b } m%ftZ> 
7*—~?Vy\zViM.%fthZ.o\Z^ VFO (Variable F 
requency Oscill ator ) fc Of {fit |> t'^y h ) s* ^ - y^lfi 

[0 004] H6«C» 3e«»T^^^<?3-fe^^ • 
77htlt. l-fe^^abfe 01024 CByteD X%t5.25 
Cinch] 4<Sap3t»«-r-f^^«0-fe^^ ■ 7^-77h 

UArCtZZ^VyUb . ALPC (Auto Laser Power C 

ontroi) aiwyrsB, vrw, 

DX%&tm&biZjz£<ftV$>ftX^&. 
[0005] THW-XgPA(i, **?^*^rM^^l 

7-M x? ay \-n\zfib&*i9 fmzimzft 
hX.0\Z%%1XX^h. TWX^Ate, &-TSM (Se 
ctor Mark ) b H Mfth*z9 fCOfiMZTfrtXiV 

-yfrhmttiZfth* W\^X . ?4x7<rmfa<r>*r—it 

kzmm-thtzib<r)%m^-9X'hhVFO (Variable F 
requency Oscilator) j , 7 ¥ 9 COffiMtbiilMZ 

^fAM (Address Mark) miY 9 7V ^b^9 9 
7y^^7jk't I D (Identifer ) j i: com^hHX^: 

^vuxmrnj^-yfimmmnrnztiz . zzx 

(i. VFO, -ID, T5:S— msw^-ykVFO 

fPA (Postamble ) tfffl»ZtlX7 KU-XgBA*^T 
[0006] uutVFO, at/VF0 2 TtfMX 

9frt>mx-&zftt:®. ^tf^x9mm.ntoP^ m 

ase Locked Loop ) UlSltCA^) § itS . PLL@8§«i. 
vfo, iyvF0 2 Sr^-rst^yh^s'^-yco^lW 
lz£r3^x j J- J ry*>i>9x3V9m^Z±jfci-Z>. itf-i 

x9mmt. z<r)*h j ?y*ii>9x3V9m^*m^x~ft± 

^hKr4 X9<r>Wfo\znMLX, =St~f4 X9frb<rm 
<OEWEfc3£»***tiS*&T*» V FO«0^^f 5 >-^Pl 
a >y ? fi-^{ca^«, ^Tatx^f X ^ S^tCJ: 
[0007] ifcALPC&rjfdpryrSBti, -t^^ 
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yvvvchh frjumm. ^ixfzf^j^xhh 

T, ALPC (Auto Laser Power Control) ^#ie$i$ 

[ o o o 8 ] T-^gBcti, mmz^L— wf-^ Srie 

^ftftfSDITIE^itSfflOCRC (Cyclic Redundancy Ch 
eck) b'yh&T>\ HMffln-K^^— >"Csflr4RES 
Y N C Wtf*-— f T- * k ft tclEii SilTV . * fc x 
-^C(ct4. vfo 3 *«VFO^-yt LTf£i£$ 

7 cry im^m^T?-? ZWifrfc-fZ k (c4ot , 
flgSfc r- 9 ZWtX-ft-f Z k ifiXZ ft . 
[0009] «f*(3, y^y7T»Dt4, ^-b^^cOT-'- 

$miz mkisy 9 mz 4 ot KiiHasfc^^pma^ t 

T-*kTh'l^#*&ftC:k#*SV->. ft 

x'T-?*%m-fz>z\t\z£ ss^ffiuoRstcmo* 

< t- * SrM^tiJ-f i k ft . 

[0 0 10] ft7MX?±(cl&J*£*tft:£TcOfS 
. J^coSl^rsSTSBW $ *1*:±T12» $ ft ft J; 3 
fcSrSfrO^ft. flRtf, 2. 6 CGByte ]3t««'f r -f 
X?-CfflV">£>ft/CV>ftRLL (Run Length Limited) 

(1,7) S^NRZ I (NonReturn to Zero Inverted 

) Sr fflv VzmttnUX'ii . r 0j •C'*$^t'7b* { 
l~7ffliTaBttU»ftkftfc r l J t^nSf'yh 

-sHt^sa-rft. 

[00 11] IftWCIi. H7T'^-ri^^VFO^^ 
-y<om^. r 1100j «4fty*^n7?t- 

OOj -C&ftb'y h?ijf4 r i j Tfi*6 t ife±* t '). &«0 

r i j trjflr^T***. «< r ooj x\m*7<n*vmf* 

mmnWM r l j TlI-5§-#:fc*>±* J &. 
3 «*W*3Wt* z\blz£ 0 , #R«f 8 b'y h ft b* 
>y w??-y(4 l 2 b'y hT'Srft b-y b^?-yiz%m 
£ixft. 
[00 12] 

7.9 nzimzittcyv o\z%?5^x% z fA x?m.mz 

*f-W*iV9uv ?m^*£.f&Z-£. Z<r>f?>*iV9 

uv?m^\zm^xft?4 *9<r>®mzmMLx. # 



tzZtlzi.*). JtrA X9<nWfc<ry ! 2iM\z1x.-&%1x?\z 
ie»3*ift€-Sli, W«<0flF^fc««««{=ftoTS3H$ 

ftTiei*£ftft 4 o iz%2tixi$ <o , vFotiai«(^ 
ffim<m^mM&izU'?x$^ztixm§!$ti& . 
[ o o 1 3 ] t .r ft#. ftf-'-r x ^testat^t^ 

[0014] *ftty\Zl;Xkn]&*%&.LX%Ztit.zi>cr> 

x\ smt£fr±.x'3--'ftf8im tn ^-9smm&^ 
itjpuf zk-ta x?mw., ftTAxfRVimjjmz 
mtLXob-r&hnx-bh. 

[00 15] 

mm*mm-&tz#><ry$-m &frhmm*iBm-z>tz 
$ tLtzMm?- 9i^tT-<x9 {ciBi4-r zyt^Axtm 
«r o -f- ^ os?^ as l w t rami * k * TtwcflSffl s 

[0016] R»!«i»7 f -^*ws<^fip^n:w««{:«e 

T^±(clB^4-k(cJ; , 9. ■ 7jf--7^yh 
[00 17] 

immmmoBBi aTmrniz-o^x . *» H ^<o-^ 

[0018] ( 1 ) £ftff l£ 

*. itr* x?w&\mmm3&n\zii^x, %*<n 

4 3 lzmMcott^ffl&mzft^X&&2titcl><Olzit 

Lxm^mm<os*?->'X%&vFom^z$u&Lx. 
zix*yt?4 x9±.izim-rh xottztix^t. 
[oo 1 93 it^A A7mmii3.7-'-?£im-t&m, 

*xh • 3 yea-i' 2*>fe4i feftSf-i'fi^S 1 
£ODC (Optical Disk Controller ) 3lZAJr?&. 

oDC3it r-^«-ts i zixmcogmttTsm-t 

^tmzvFomm±^l-x. ^iL/if-^ifs 
nzvFommUal^ztizJ: 0. Ifiiix-^tt-f-s 

2fr**U-CM«H3#S3k*fcLPC (Laser Power 
Controller) 4(C^-Tft. ^rt>, ZZXli-f—9^ 

5 1(4. RLL (1,7) +NRZI*STaPSftt 
V>S*>\ VFOfi^-(4, dcO^lsl^T'W^-ft.L^^ 
{cibLTSWN"^-yT«§ttTV^. LPC4(43fe 
f7?7775 fclE»-r - ^ S# S 2 ^-ft k ft 
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AX? 6\zWttZ>\s-<f%<rM.%.t:? yVu-tV-t 

6 \Ztmrr- ^tfS2 Ztlh. 
COO 2 0 3 itz^frA • nyex 
-^2i:ODC3WU (H^-ti-f) -C*«3iiT*J 

2tl&. ODC3(i^c7)nvyFfCJEtT»fS-f-S3 
5rLPC4{CMffiL. U— 

[oo 2 1 ] mmmu. zoLx5-z.t>ti&iti?>izm 

fDt=&6*n«#S4£«3tU=iOT£j£^l>. tflBf§7 
fi. ^fi!ct^MOm^S5at^W«^S4$:U-H • + 

^y^n-msizmm-tz. zzxmm^s4n, kta 
(H6tfoA) frt.mx-izztitzm^Tb') , sshut 

[00 2 2] y-H-f^r^/MIJSii, *hs#s4j&>& 

•fe?? • -7-^ft^S6SrattiLTODC3t:**&-r 
6. ODC3I1 • V-?{f^S6£S2pi: LT 

y- mts7*'j-Km */ww s tc&tB-t s . y 

£LT^*IWI»iMCHSra-S SfcaWrf S. */cl>-K 
-Hry*/1^B8{3, SfIH&#S4aVMOg#S5rt<0V 

f o mmzmrs\ ^x^y^ivfuvtm^sQ &xsm 
mn±m^s9i±fS.LxoDC3izmm,'th. 

[00 23] ODC3li, 5-tt>tlh*.7-? ■ ~?—7tS 
■IS6 V ? cry ? ff-Sf S 8 (CS^'V ^X m& 

cox o hft-§-s 7 y - h'f-\-y^/PSK8<cjMaj 

1 Ot LT*^h • nytJ.-^2(CiMdJ-tl>. 

[0024] ( 2 ) ODC<73F*ia3flij3<; 
ODC3 (HI ) Ji. 3£rM ^;6(:f-^ Sriaiit" & 



7 ) RtfNRZ I £fflvvc^lS&t/«ffl-f& i oK&S 
ixTv^„ Si bcnttmBMzm-fftZttLX^-fffl 
2fc^*-J:3i;:, ODC3IJ*^h-3>'ti-^2*> 
^-^-^feft^r-^fS-^s l iJ^ya-yi OKA^-f 
4. T-?fS#S 1 IrRLL ( 1 . 

7 ) MNRZ I SrffllvC^PLTX-f 1 1 (CiMttS 
f 4. ttzXAV^l lfcUi, VFO^^SBl 2X 

[002 5] C^fVFOff^jEgPl 2H, E13{C^ 
tii^^-^VFoets l lSr^&LT&O. 
xyrj-n 0T3r£ft-S.RLL (1,7) &t/NRZ 

,I<7)VFO(t-^S 1 1(±, — ffij«#«flyw> «fc d 

j:flF^fkW5e^t«e-?fe*&ov f o^-y- y (07) 
ttt, 3t'v hx-mm*B!&.-t&^?->cDmmL 

[ 0 0 2 6 ] x-f yf- 1 1 (i, i a LT^RSftfcV F 

om^s i l&y^p^tLTtr-^fS^s i sr-enm 

SiHffcATjLT^S. y.^yf-1 Hi. VFOff-sfsi 
1 tr-^ff-f-S 1 1 Sr^0^xTlSI*T-^(S-tS2 

ti. ffiWflil S^-^^iiSfflOfiUfi^-s l 2 lei 

[0027] $iJtSPg|51 3(i. y — Ff-W*;MB8j&»6 

-§-^.^iX.g.-fe^^ ■ -V-^d^-S 6SrSM (Sector Mar 
k ) • x3-*a4£^LTA7rr&fc£l^ l§]«?i;y 
- r-*f"^y*;i^S8A>^-§-jt ^n.4f- J \'y^^ cry? 

m^siRvwowiz.m^s 1 2^^-ra. ^^^^ 
[0028] mfamzim£.m. ^tax? 6frt>*? 

9 ■ v-?m^S6t:m&&Ltztif&i:W£bLX*'>? 

>*)V9 o V y g# S 8 iz X 0 MJUW^&ifi 

*^T. «HI^-S4fcMOe#S5fc(7)flJ , 5«l^jS* ! PJ 

kl, y-hm j %s7£&j&Lx&m-r2>. ttztm 

aSrtftffiL. ^^(aS^SSii: LTVFOft-i-S 1 lO 
fBUfiS^lFrLTWOBUff-sf S 1 2^^fi!tLTjMai 

£ WO t X mm-t h & . &t>'iei*B#(c»^(4 

ffltca-^V^Tf JW-t-S V F Oft-if S 1 1 Ol2#lfiLa* { s 
•fey? • 7^-V7h (06) tcS^'V^^l^^iX 

[0 0 29] 4fcODC3tt, S^tfl«&$il&ra«8 
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II RLL(1. 7) i>-5NRZ ITlB»fflS£©^-S9 

Srmist-cs±7 f -^<i-f-s 1 ot Lxr-fikzno 
m^s i otivFoft^s i l^tixr^mx-h^ 

9£P1 6te, H^x-^ff-^S 1 Otf^VFOft-f-S 1 

zm'om^ig^s 1 3izmtx%zti&. ®\wt$i 3 

ti, r-^ft^KOSPl 6icVFOff-^S 1 l#A:ft§ 

(S-^-S 1 0*^VFOft#S 1 1 ODC 
3(2. £ a LTVFOfi^-S 1 1 ^Ht*L3tH^-r-^ 

[0030] i«,tai:ODC3ll. A^ft^*-? 
l^flr^f^SB-rikftlCVFOfi-tS 1 1 

is^s8izm^x±sfrt&9) y )mx.m^s 1 2kj:o 
Foiifsi 1 zmm-t&ztizj: mmr-^m^rs 

*JU?uV71s^S8iZ&3\i->X. MOUSES 

^ftSPME-f-^ft^S 1 0*>^VFOfl-^S 1 1 
*LT*xh • nyea--?2l,zm.i£tZ> < , *K UO 
DC3I1 f-^SfS lRl^FOfifS 1 lT'Sr* 
K»T-*e^S 2 fciSti}'*- VFOg^Sl 

[00 3 H ( 3 ) y — h • -f-w^afwrtSHU* 

B#{Ctfi|its7 (01 ) *»^i^n&jfP(i#S4XttM 

ort-^s 5^*aiif5 2 oxtiJiii@t5 2 1 \z^K^'fiK-n 

2 2&T/X4 2 3 IzZtlZtLmm-tS, . ££ifiMgg3 

2i(i, Moe#s5*«Miu-c^-fyf-2 3tisai-r 

[00 3 2] 4 3 54^2 2 (2, *HS# S 4 

miii-TZ>Z\klz£<0. «l|fS4K-t?? • v-^Sr 
7rr?mtt<?)A-&i«iliiLX4z7 ? ■ 6 fc LT 

ODC3 (01 ) fcttte 1 *-*. ^7f2 3ttODC3 
fcixfcy-hS^S 7 KJoTi^fcfflOJJU 
T, A*Six&ft«#S4X{iMOg#S5S:>fn5'f 
if2 5fc^iaj-rs. d>rrx-<-y^-2 3(iODC3«cJ; 



OT. W©^S4>m±$*VtV*4li«#fWr*S4a«A 
^SfiT^&Sg^HMfc, *JtMOe-f-S5**H^8ixT 
v * 4 n«i M Ofi# S 5 # A* S #vO * * S8HF88 tSStt* 

&au*rffi i s^£S£LTv>4»ira{iMoif#s 5 * 

4 3 7 4 if 2 5 {CjttiJ-f 6 Z b **TS -!> . 
[003 3] 4 3 54-^2 5*3;, Wft#S 4 XliMOfg 

■*s5^s>atwj«#*if§*£i/r. «aj»2 6ai^jt*SE» 

2 7(c**lWaStiJ-$-.&. t*itt»2 6tt. ^-*.&ix*:*] 
ft^- S 4 XfiM OfS-^- S 5 (c <k & iS^tiiBco w<jVSH£ 
^miULX 2.mWz*b<r)Xy 4 

li, SWf-S HJlIKyH: UTfQfS#S4X{4 
M Oft-^- S 5 £ 2 ffi-fk LX P L L ( Phase Locked Loop 
) 0K2 8K:SaUJ-*-6. *fc2»ffc§ftfcfae#S4 

i:UT«iai»2 6{=^-ife*iS. 

[0034 ] cic-cjt©f5 2 7{i. mm^sAximo 

4SrfflV^^fc«cJ;0. *f^X?6«St^ S± 
$ft4ft*fcy 4 J: * l"<^ 

S!«)$^l»^i:{C<i:D. W«^-S4A(iMO«-tS5 5r 

[003 5 ] PLL|l]g828«±, 2«-ftS<l?t*HI^-S 
4 XtiM O S 5 2: a ^ ^ $ it S C t (Ci |S]fiJS 
±ft# S 9 t *)V9 a >y ^ S 8 fc Sr^rtt-r 
4. PLL0iB§2 8{i, C-5 LT^L^|sl?JS±ft^ 

sg^^y^^n-y^ff^-ss iSi:, odc3I; 
x^econ^zx vfthtitzmm^sAxizMom^s 

^ fl» S 8 at/ - Ia]X8S±fS-t s 9 Sr^fl. J; 3 

[0036] ( 4 ) mftmfmzk 
txk<nmmz&^x . ^^^gini oDC3rt 

teR*t«lfcVFO*-9±J**l 2(Cj;oT> RLL 
(1,7) *^>NRZ I •C^rS^iSfCiS^-fld*)^* 
<;fl!ofc*-&{:— aK83&*4 t"-y h v f ow-y 
3t'7 FT^S^^-y^VFOft^-S 1 1 t LT 

a. 

[0 0 37] f ; 5:^*>VFO£OaW(2T'-^m^aiUc7) 

(01 ) oSitcJ; Off 4>ft&*nfI-!tS4&t/MOS5 
Srf"\*y^^n>y^S8{:|p|SB$-a:l>c:i:{cftl>o ^ 
OT, VFOIiRLL (1,7) RX/NRZ I (Cj;|>^ 
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fc*Wfc7M*7S&Bl"Ctt, 1&£<OXolz r noo j <04 
t'-yhT'SrSVFOfl^JtLT rioo j b^oM^ffl 
M«/^->"C5rSVFOfifSl 1 ££j£-fft:ii:tc 

/Jv*"&£i:f:»TV*4. Mfomztefrffi 1.3 CGByte D 
T&O. l-fe^^S/cOl CKByteD T77j--V>y h§ 
tV&t i r<iX9<r>1l&. TKl/XSA^VFO, St^V 
F0 2 Sr-€-n.-eil6 CByte) £4 CByte] „ &tz?—9 
gflCy)VF0 3 5:6 CByte) im*hZ.k.ifiV* , Z\tl 
«Cj;0n-H^-fc:^^^4^13 CMByte 3 mtRZit&Zk 
#T#ft. 

[00 38] fc«IftT\ ZCDXoiZVFOCO—mfflhfc 

<o<owhmm\m-th±.x\ r ooj TSrft^iacot* 
•yh^t. r o j ^ i t'7 b- j^M-tft z t izx^x . 

05 (a) (c^-ridJc x^6(ciei*sn^ft 

-^•Ati. it^^MTF (Modulation Transfer Functi 

on) izx^xmiZti&mzm^Bcozoiz&z. mo 

X. ft^fflcot'v hWm/mt-ot:**, 05 ( b ) iz 

^•rzoiz. ft^m^m^tx Lt o * z&xozn 

-^farT^Nis PRML (Pertial Response Maximum Lik 
elifood ) cr>£ 3$rW£tttfi«:fflv*T ZWfcr-?^ 

S8£^^ftfc*>K:flJV*&ft4VFO^Sl lfcflF 
WFi!**** i ill. i fc t±3i STSrv \ zcotzifov FO 

it-f-s i i ttjjtftflpf-iaiaiH, r 1 j i^-t 

B¥##-HN::ai«TS iSK^rlBBHilift LT ft d 
fc#*g;££:fxft. 

[0039] ttz^&^mXtc X?cr>i% 
m%&frftCDftT'4 6±TCD$tt&WLCDmWlz£ 

BfcSroTL* 3. ftoT±ifitf9«r r 00j f^r 

ftflr*lffleob**y h r 0 j <7) l t'-y McHOWt&c 
fc«aa3T$r<, 4 b>y hX**&-mMt 3 

t'>y h- tfiiJ«t-4 Z t XW&MIZV F 0«J^S:«|/h Ltz 

[0040] Hlk(Offif£l,ZXtH£. RL L ( 1 . 7 ) *> 
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